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(54) Instrument assembly for implanting a stem component of a knee prosthesis

(57) A surgical instrument for use during a surgical
procedure to implant an orthopaedic knee prosthesis in-
cludes a surgical reamer comprising an elongated shank
having a proximal end configured to fit into the chuck of
a rotary power tool. A cutting head is located at an op-
posite, distal end of the shank, the cutting head compris-
ing a cutting tip with a plurality of helical cutting flutes

extending away from the cutting tip in a direction toward
the proximal end of the elongated shank. A plurality of
depth marks is formed in the helical cutting flutes of the
cutting head. Each of the plurality of depth marks is po-
sitioned at a location on the cutting head corresponding
to a predetermined depth of operation of the surgical
reamer.
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Description

[0001] The present invention relates generally to in-
struments for implanting an orthopaedic prosthesis, and
more particularly to instruments for implanting an ortho-
paedic knee prosthesis.
[0002] During the lifetime of a patient, it may be nec-
essary to perform a joint replacement procedure on the
patient as a result of, for example, disease or trauma.
The joint replacement procedure may involve the use of
a prosthesis which is implanted into one or more of the
patient’s bones. In the case of a knee replacement pro-
cedure, a tibial tray is implanted into the patient’s tibia.
A bearing is secured to the tibial tray. The condyle sur-
faces of a replacement femoral component bear against
the tibial bearing.
[0003] Such a knee prosthesis may also include a
number of elongated intramedullary stem components
which are implanted in the patient’s tibia and/or femur.
To secure a stem component to the patient’s tibia and/or
femur, the intramedullary canal of the patient’s tibia
and/or femur is first surgically reamed such that the stem
component may be subsequently implanted therein.
[0004] The invention provides a surgical instrument for
use during a surgical procedure to implant an orthopaedic
knee prosthesis, which includes a surgical reamer having
an elongated shank that includes a proximal end config-
ured to fit into the chuck of a rotary power tool and a
cutting head located at an opposite, distal end of the
shank. The cutting head includes a cutting tip with a plu-
rality of helical cutting flutes extending away from the
cutting tip in a direction toward the proximal end of the
elongated shank. The elongated shank of the surgical
reamer also includes a plurality of depth marks formed
in the helical cutting flutes of the cutting head, with each
of the plurality of depth marks having an annular-shaped
groove formed in the helical cutting flutes and is posi-
tioned at a location on the cutting head corresponding to
a predetermined depth of operation of the surgical ream-
er.
[0005] Optionally, the plurality of depth marks includes
a first depth mark, a second depth mark, and a third depth
mark. The first depth mark has a different colour than the
second and third depth marks. The second depth mark
is located between the first depth mark and the proximal
end of the elongated shank, and the third depth mark is
located between the first depth mark and the distal end
of the elongated shank.
[0006] Optionally, the plurality of depth marks further
includes a fourth depth mark and a fifth depth mark, with
the fourth depth mark being located between the second
depth mark and the proximal end of the elongated shank,
and the fifth depth mark being located between the third
depth mark and the distal end of the elongated shank.
[0007] Optionally, each of the plurality of depth marks
may have a different colour than the other depth marks.
[0008] Optionally, each of the number of the plurality
of depth marks may be filled with a coloured epoxy ink.

[0009] Optionally, the annular-shaped groove formed
in the helical cutting flutes of each of the plurality of depth
marks extends around the entire circumference of the
elongated shank.
[0010] The invention also provides a surgical instru-
ment assembly for use during a surgical procedure to
implant an orthopaedic knee prosthesis, which includes
a surgical reamer that includes an elongated shank hav-
ing a proximal end configured to fit into the chuck of a
rotary power tool and a cutting head located at an oppo-
site, distal end of the shank. The cutting head includes
a cutting tip with a plurality of helical cutting flutes ex-
tending away from the cutting tip in a direction toward
the proximal end of the elongated shank. A plurality of
depth marks are formed in the helical cutting flutes of the
cutting head, with each of the plurality of depth marks
being positioned at a location on the cutting head corre-
sponding to a predetermined depth of operation of the
surgical reamer. The surgical instrument assembly also
includes an implant reference guide that includes an
elongated guide body having a plurality of size marks
located on the guide body. Each the plurality of size
marks is positioned at a location on the guide body cor-
responding to a size and type of a surgical component
of the orthopaedic knee prosthesis. A plurality of depth
marks are formed in the guide body. The plurality of depth
marks formed in the guide body of the implant reference
guide correspond in quantity and spacing to the plurality
of depth marks formed in the helical cutting flutes of the
cutting head of the surgical reamer.
[0011] Optionally, the plurality of depth marks of the
canal reamer includes a first depth mark, a second depth
mark, and a third depth mark. The first depth mark has
a different colour than the second and third depth marks.
The second depth mark is located between the first depth
mark and the proximal end of the elongated shank, and
the third depth mark is located between the first depth
mark and the distal end of the elongated shank.
[0012] Optionally, the plurality of depth marks of the
implant reference guide includes a first depth mark, a
second depth mark, and a third depth mark. The first
depth mark of the implant reference guide has a different
colour than the second and third depth marks of the im-
plant reference guide. The second depth mark of the im-
plant reference guide is located between the first depth
mark of the implant reference guide and a proximal end
of the guide body, and the third depth mark of the implant
reference guide is located between the first depth mark
of the implant reference guide and an opposite, distal
end of the guide body.
[0013] Optionally, the first depth mark of the surgical
reamer is the same colour as the first depth mark of the
implant reference guide.
[0014] Optionally, each of the plurality of depth marks
of the surgical reamer has a different colour than the other
depth marks of the surgical reamer, and each of the plu-
rality of depth marks of the implant reference guide has
a different colour than the other depth marks of the im-
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plant reference guide. Optionally, each of the plurality of
depth marks of the surgical reamer can then be the same
colour as one of the plurality of depth marks of the implant
reference guide.
[0015] Optionally, each of the plurality of depth marks
of the surgical reamer includes an annular-shaped
groove formed in the helical cutting flutes of the surgical
reamer.
[0016] Optionally, the annular-shaped groove formed
in the helical cutting flutes of each of the plurality of depth
marks of the surgical reamer extends around the entire
circumference of the elongated shank of the surgical
reamer.
[0017] Instruments provided by the invention can be
used in a method of performing an orthopaedic surgical
procedure to implant a prosthetic knee component into
an end of a long bone of a knee of a patient, which in-
cludes determining a size of the prosthetic component
to implant into the end of the long bone of the knee of
the patient, and identifying a size mark corresponding to
the determined size of the prosthetic component from a
plurality of size marks located on an implant reference
guide. The method also includes determining a depth
mark, from a plurality of depth marks located on the im-
plant reference guide, that is located closest to the size
mark identified as corresponding to the determined size
of the prosthetic component, and identifying a depth
mark, from a plurality of depth marks located on a surgical
reamer, that corresponds to the determined depth mark
on the implant reference guide. The method also includes
advancing the surgical reamer into the intramedullary ca-
nal of the long bone of the patient to a depth which cor-
responds to the identified depth mark on the surgical
reamer.
[0018] Optionally, the method includes determining a
size of a stem component to implant into a proximal end
of a tibia of the patient, and advancing the surgical reamer
into the intramedullary canal of the tibia of the patient to
a depth which corresponds to the identified depth mark
on the surgical reamer.
[0019] Optionally, the method includes determining a
size of a stem component to implant into a distal end of
a femur of the patient, and advancing the surgical reamer
into the intramedullary canal of the femur of the patient
to a depth which corresponds to the identified depth mark
on the surgical reamer.
[0020] The invention also provides a surgical instru-
ment for use during a surgical procedure to implant an
orthopaedic knee prosthesis, comprising an implant ref-
erence guide comprising an elongated guide body having
(i) a plurality of size marks located on the guide body, in
which each the plurality of size marks is positioned at a
location on the guide body corresponding to a size and
type of a surgical component of the orthopaedic knee
prosthesis, (ii) a base formed in a distal end of the guide
body, the base having a support surface that is arranged
in a direction orthogonal to the longitudinal axis of the
guide body and configured to support a cutting tip of a

canal reamer, and (iii) a plurality of depth marks formed
in the guide body.
[0021] Optionally, the plurality of depth marks are
formed in a planar face of the guide body, and the base
formed in the distal end of the guide body is round such
that the support surface thereof extends annularly away
from a the planar surface of the guide body.
[0022] Optionally, the plurality of depth marks formed
in the guide body of the implant reference guide corre-
spond in quantity and spacing to a plurality of depth marks
formed in a cutting head of a surgical reamer.
[0023] Optionally, the plurality of depth marks of the
implant reference guide includes a first depth mark, a
second depth mark, and a third depth mark, the first depth
mark of the implant reference guide has a different colour
than the second and third depth marks of the implant
reference guide, the second depth mark of the implant
reference guide is located between the first depth mark
of the implant reference guide and a proximal end of the
guide body, and the third depth mark of the implant ref-
erence guide is located between the first depth mark of
the implant reference guide and the base of the guide
body.
[0024] Optionally, the elongated guide body has a pair
of opposed sides formed therein, a first number of the
plurality of size marks is located on a first side of the
guide body, with a second number of the plurality of size
marks being located on a second side of the guide body,
the plurality of depth marks are formed in both sides of
the guide body.
[0025] Optionally, the elongated guide body has three
distinct sides formed therein, a first number of the plurality
of size marks are located on a first side of the guide body,
a second number of the plurality of size marks are located
on a second side of the guide body, a third number of
the plurality of size marks are located on a third side of
the guide body, and the plurality of depth marks are
formed in all three sides of the guide body.
[0026] The invention is described below by way of ex-
ample with reference to the accompanying drawings, in
which:

FIG. 1 is a perspective view of an orthopaedic knee
prosthesis.
FIG. 2 is a perspective view of a canal reamer used
in the surgical implantation of the orthopaedic knee
prosthesis of FIG. 1.
FIG. 3 is an elevation view of the canal reamer of
FIG. 2.
FIG. 4 is a perspective view of a femoral implant
reference guide.
FIGS. 5 and 6 are side elevation views of the femoral
implant reference guide of FIG. 4.
FIG. 7 is a side elevation view showing the canal
reamer being correlated with the femoral implant ref-
erence guide.
FIG. 8 is a perspective view of a tibial implant refer-
ence guide.
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FIGS. 9 to 11 are side elevation views of the tibial
implant reference guide of FIG. 8.

[0027] Terms representing anatomical references,
such as anterior, posterior, medial, lateral, superior and
inferior may be used throughout this document to refer
to both the orthopaedic implants and instruments de-
scribed herein and to a patient’s natural anatomy. Such
terms have well-understood meanings in both the study
of anatomy and the field of orthopaedics. Use of such
anatomical reference terms in this document is intended
to be consistent with their well-understood meanings un-
less noted otherwise.
[0028] Referring to the drawings, FIG. 1 shows an im-
plantable knee prosthesis 10 for use in the performance
of an orthopaedic knee replacement procedure. The
knee prosthesis 10 includes a femoral component 12, a
tibial tray 14, a bearing 16, and a pair of stem components
18. One of the stem components 18 is secured to the
tibial tray 14, with the other one being secured to the
femoral component 12.
[0029] The tibial tray 14 is configured to be implanted
into a surgically-prepared end of a patient’s proximal tibia
(not shown). The tibial tray 14 includes a platform 20
having an elongated stem post 22 extending inferiorly
away from its inferior surface. The elongated tibial stem
post 22 is configured to receive one of the stem compo-
nents 18. Specifically, the tibial tray 14 has a tapered
bore 28 formed therein into which a tapered post 24 of
the stem component 18 may be advanced to taper lock
the post 24 (and hence the stem component 18) and the
tibial tray 14 to one another. In such a way, the stem
component 18 may then be implanted into a surgically-
reamed intramedullary canal of the patient’s tibia.
[0030] The bearing 16 is securable to the tibial tray 14.
In particular, the bearing 16 may be snap-fit to the tibial
tray 14. In such a way, the bearing 16 is fixed relative to
the tibial tray 14 (i.e., it is not rotatable or moveable in
the anterior/posterior or medial/lateral directions). Al-
though, in other embodiments, the tibial tray may be se-
cured in a manner that allows it to rotate relative to the
tibial tray 14.
[0031] The bearing 16 includes a lateral bearing sur-
face 30 and a medial bearing surface 32. The bearing
surfaces 30, 32 are configured to articulate with a lateral
condyle surface 36 and a medial condyle surface 38,
respectively, of the femoral component 12. Specifically,
the femoral component 12 is configured to be implanted
into a surgically-prepared distal end of the patient’s femur
(not shown), and is configured to emulate the configura-
tion of the patient’s natural femoral condyles. As such,
the lateral condyle surface 36 and the medial condyle
surface 38 are configured (e.g., curved) in a manner
which mimics the condyles of the natural femur. The lat-
eral condyle surface 36 and the medial condyle surface
38 are spaced apart from one another thereby defining
an intercondylar notch between them.
[0032] The condyle surfaces 36, 38 are formed in a

bearing surface 42 of the femoral component 12. The
femoral component 12 also includes an elongated stem
post 40, extending superiorly away from its opposite
backside surface 44. The elongated femoral stem post
40 is configured to receive one of the stem components
18. Specifically, as can be seen in FIG. 1, the femoral
component’s stem post 40 has a tapered bore 48 formed
therein into which a tapered post 24 of the stem compo-
nent 18 may be advanced to taper lock the post 24 (and
hence the stem component 18) and the femoral compo-
nent 12 to one another (as shown in FIG. 2). In such a
way, the stem component 18 may then be implanted into
a surgically-reamed intramedullary canal of the patient’s
femur.
[0033] The components of the knee prosthesis 10 that
engage the natural bone, such as the femoral component
12, the tibial tray 14, and the stem components 18 may
be constructed with an implant-grade biocompatible met-
al, although other materials may also be used. Examples
of such metals include cobalt, including cobalt alloys such
as a cobalt chrome alloy, titanium, including titanium al-
loys such as a Ti6Al4V alloy, and stainless steel. Such
a metallic components may also be coated with a surface
treatment, such as hydroxyapatite, to enhance biocom-
patibility. Moreover, the surfaces of the metallic compo-
nents that engage the natural bone may be textured to
facilitate securing the components to the bone. Such sur-
faces may also be porous coated to promote bone in-
growth for permanent fixation.
[0034] The bearing 16 may be constructed with a ma-
terial that allows for smooth articulation between the
bearing 16 and the femoral component 12, such as a
polymeric material. One such polymeric material is a pol-
yethylene such as a ultrahigh molecular weight polyeth-
ylene (UHMWPE).
[0035] FIGS. 2 to 11 show a number of instruments
used to implant the knee prosthesis 10 into the intramed-
ullary canal of a long bone of the patient’s knee (i.e., the
patient’s femur and/or tibia). In FIG. 2, there is shown a
canal reamer 60 that may be used during the surgical
preparation of the patient’s femur and/or tibia. The canal
reamer 60 is used to ream the portion of the patient’s
intramedullary canal into which the stem component 14
is implanted - i.e., either the intramedullary canal of the
patient’s femur or tibia. The canal reamer 60 includes an
elongated shank 62 having a proximal end 64 that fits
into the chuck of a rotary power tool. The canal reamer
60 also includes a cutting head 66 located at the opposite,
distal end of the shank 62. The cutting head 66 of the
canal reamer 60 includes a sharp cutting tip 68 with a
plurality of helical cutting flutes 70 extending therefrom
in the direction toward the proximal end 64 of the shank
62. When the canal reamer 60 is positioned in the in-
tramedullary canal 22 of the patient’s femur or tibia and
rotated, the cutting head 66 reams or otherwise cuts the
bone tissue of the femur thereby obtaining clear access
to the canal. Such access to the intramedullary canal
allows for implantation of the components of the knee
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prosthesis 10 such as the stem components 18.
[0036] The canal reamer 60 includes a number of
depth marks 72, 74, 76, 78, 80, 82, 84, 86 formed in its
cutting head 66. Each of the depth marks 72, 74, 76, 78,
80, 82, 84, 86 corresponds to a different depth to which
the canal reamer 60 may be advanced to prepare the
patient’s intramedullary canal for one of a number of dif-
ferent stem components 18. As will be described below,
an implant reference guide may be used to correlate a
particular type and size of stem component 18 with one
of the depth marks 72, 74, 76, 78, 80, 82, 84, 86.
[0037] The depth marks 72, 74, 76, 78, 80, 82, 84, 86
may be embodied as annular-shaped grooves 88 en-
graved or otherwise formed in the in the cutting head 66.
As can be seen in FIG. 3, in the device shown in the
drawings, the grooves 88 extend around the entire cir-
cumference of the elongated shank 62. As such, each of
the grooves 88 passes through the helically-shaped cut-
ting flutes 70. As a result, the cutting flutes 70 form a
cutting surface that is interrupted by the grooves 88 de-
fining each of the depth marks 72, 74, 76, 78, 80, 82, 84,
86. Such deep grooves 88 allow the surgeon to quickly
and easily identify the depth marks 72, 74, 76, 78, 80,
82, 84, 86 during use of the canal reamer 60. In particular,
the depth of the grooves 88 allows the depth marks 72,
74, 76, 78, 80, 82, 84, 86 to be clearly visible when the
canal reamer 60 is operated, even at relatively high
speeds.
[0038] During a surgical procedure, the canal reamer
60 is advanced deeper into the intramedullary canal of
the patient’s femur or tibia until the desired depth mark
72, 74, 76, 78, 80, 82, 84, 86 aligns with a surgically-
prepared outer surface of the patient’s femur or tibia and
clear access to the canal is achieved. In such a way, over
reaming of the canal is avoided if the canal reamer 60 is
not driven beyond the appropriate depth mark 72, 74, 76,
78, 80, 82, 84, 86.
[0039] Optionally, the depth mark 80 near the middle
of the cutting head 66 may be coloured (e.g., black) so
as to distinguish it from the other depth marks 72, 74, 76,
78, 82, 84, 86. In such a way, the surgeon can use the
centre depth mark 80 as a quick reference guide for iden-
tifying the other depth marks 72, 74, 76, 78, 82, 84, 86.
For example, the surgeon can quickly and easily identify
the depth mark 74 as being "three depth marks below"
the coloured middle depth mark 80, or the depth mark
84 as being "two depth marks above" the coloured middle
depth mark 80.
[0040] It is also envisaged that each of the depth marks
72, 74, 76, 78, 80, 82, 84, 86 may have a different colour
from that of the other depth marks 72, 74, 76, 78, 80, 82,
84, 86. In other words, each of the depth marks 72, 74,
76, 78, 80, 82, 84, 86 may have a unique colour.
[0041] In devices in which one or more of the depth
marks 72, 74, 76, 78, 80, 82, 84, 86 are coloured, the
grooves 88 of the coloured depth mark is filled with an
epoxy ink of the desired colour. It is also envisaged that
a coloured band may be installed in the grooves 88.

[0042] A male connector 90 is formed in the proximal
end 64 of the shank 62 of the canal reamer 60. The con-
nector 90 fits into the chuck of a rotary power tool to
couple the canal reamer 60 to a rotary drive source.
[0043] To accommodate the various different configu-
rations of the stem components 18, the canal reamer 60
may likewise be provided in a number of different con-
figurations. In particular, the canal reamer 60 may be
configured in various different diameters to produce a
reamed bore of a size sufficient to receive the stem com-
ponents 18 of various different diameters. For example,
the canal reamer 60 may be provided in 1 mm diameter
increments ranging from 8 mm to 24 mm (or the largest
size of the stem component 18).
[0044] The canal reamer 60 may be constructed from
a medical-grade metal such as stainless steel, cobalt
chrome, or titanium, although other metals or alloys may
be used. Moreover, in some embodiments, rigid poly-
mers such as a polyetheretherketone (PEEK) may also
be used.
[0045] FIGS. 4 to 11 show a pair of implant reference
guides that may be used by a surgeon to determine the
proper depth to advance the canal reamer 60 for implan-
tation of one of the stem components 18 into the in-
tramedullary canal of the patient’s tibia or femur. The
implant reference guides may be constructed from rigid
polymers such as a polyetheretherketone (PEEK) or a
medical-grade metal such as stainless steel, a cobalt
chromium alloy, or titanium, although other metals or al-
loys may also be used.
[0046] FIGS. 4 to 6 show a femoral implant reference
guide 100 which includes an elongated guide body 102
having a pair of opposed planar faces 104, 106. The
guide body 102 also has a number of edge faces 108,
110, 112, 114 that extend outwardly from the planar faces
104, 106 at an oblique angle. In particular, the edge faces
108 and 110 extend at an oblique angle outwardly for the
planar face 104, with the edge faces 112, 114 extending
at an oblique angle outwardly for the planar face 106.
The edge faces are connect by a pair of round outer sur-
faces 116 thereby giving the guide body 102 a generally
"bow tie" cross sectional shape.
[0047] A round base 120 is formed in the distal end of
the guide body 102. The round base 120 has an upper
support surface 118 that is configured to support the
sharp cutting tip 68 of the canal reamer 60 when the
reamer is positioned on the femoral implant reference
guide 100 (see FIG. 7). As such, the upper support sur-
face 118 of the round base 120 is arranged in a direction
that is orthogonal to the longitudinal axis of the guide
body. More specifically, the upper support surface 118
of the round base extends annularly away from the planar
faces 104, 106 of the guide body 102 in a direction that
is orthogonal to the planar faces 104, 106.
[0048] As can be seen in FIGS. 5 and 6, each of the
planar faces 104, 106 has a number of depth marks 122,
124, 126, 128, 130, 132, 134, 136 formed therein. The
depth marks 122, 124, 126, 128, 130, 132, 134, 136 are
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identical in number and spacing to the depth marks 72,
74, 76, 78, 80, 82, 84, 86 of the canal reamer 60. As
such, each of the depth marks 122, 124, 126, 128, 130,
132, 134, 136 corresponds to a different depth to which
the canal reamer 60 may be advanced to prepare the
patient’s intramedullary canal for one of a number of dif-
ferent stem components 18.
[0049] The depth marks 122, 124, 126, 128, 130, 132,
134, 136 may be embodied as linear grooves 138 mould-
ed, etched, engraved, or otherwise formed in the in the
planar faces 104, 106 of the implant reference guide’s
body 102. Similarly to the canal reamer 60, in an illustra-
tive embodiment, the depth mark 130 near the middle of
the guide body 102 may be coloured (e.g., black) so as
to distinguish it from the other depth marks 122, 124,
126, 128, 132, 134, 136. In such a way, the surgeon can
use the centre depth mark 130 as a quick reference guide
for identifying the other depth marks 122, 124, 126, 128,
132, 134, 136. For example, the surgeon can quickly and
easily identify the depth mark 124 as being "three depth
marks below" the coloured middle depth mark 130, or
the depth mark 134 as being "two depth marks above"
the coloured middle depth mark 130.
[0050] It is also envisaged that each of the depth marks
122, 124, 126, 128, 130, 132, 134, 136 may be embodied
in a different colour than the other depth marks 122, 124,
126, 128, 130, 132, 134, 136. In other words, each of the
depth marks 122, 124, 126, 128, 130, 132, 134, 136 may
have a unique colour. In such a device, each of the depth
marks 122, 124, 126, 128, 130, 132, 134, 136 has the
same colour as the corresponding depth mark 72, 74,
76, 80, 82, 84, 86 of the canal reamer 60. For example,
the depth marks 72, 122 may be the same colour, the
depth marks 74, 124 may be the same colour, the depth
marks 76, 126 may be the same colour, etcetera.
[0051] In devices in which one or more of the depth
marks 122, 124, 126, 128, 130, 132, 134, 136 are col-
oured, the grooves 138 of the coloured depth mark are
filled with an epoxy ink of the desired colour.
[0052] As can be seen in FIGS. 5 and 6, each side 140,
142 of the femoral implant reference guide 100 corre-
sponds to a different type of stem component 18 of the
knee prosthesis 10. For example, as can be seen in FIG.
5, one side 140 of the femoral implant reference guide
100 is used to reference cemented stem components 18,
with the other side 142 of the femoral implant reference
guide 100 being used to reference cementless or "press-
fit" stem components 18 (see FIG. 6). The planar face
104 and the edge faces 108, 110 are formed in the side
140 of the femoral implant reference guide 100, with the
other planar face 106 and edge faces 112, 114 being
formed in the opposite side 142 of the femoral implant
reference guide 100.
[0053] As shown in FIG. 5, the edge surfaces 108, 110
include a number of size marks 144, 146, respectively,
corresponding to different lengths of cemented stem
components 18, including the length of such cemented
stem components 18 when used with an optional femoral

sleeve component (not shown). In particular, the size
marks 144 of the edge surface 108 correspond to the
various sizes of cemented stem components 18 them-
selves (i.e., without an additional sleeve component),
whereas the size marks 146 of the other edge surface
110 correspond to the various sizes of cemented stem
components 18 when used in conjunction with an option-
al sleeve component.
[0054] The opposite side 142 of the femoral implant
reference guide 100 is similarly arranged, as shown in
FIG. 6, only it relates to cementless or "press-fit" stem
components 18. In particular, the edge surfaces 112, 114
include a number of size marks 154, 156, respectively,
corresponding to different lengths of cementless stem
components 18, including the length of such cementless
stem components 18 when used with an optional femoral
sleeve component (not shown). In particular, the size
marks 154 of the edge surface 112 correspond to the
various sizes of cementless stem components 18 them-
selves (i.e., without an additional sleeve component),
whereas the size marks 156 of the other edge surface
114 correspond to the various sizes of cementless stem
components 18 when used in conjunction with an option-
al sleeve component. As can be seen, in the case of
cementless stem components 18, a number of additional
size marks 156 are used within each size of stem com-
ponent 18 to designate the combination of that particular
size of cementless stem component 18 with any one of
a number of differently-sized optional sleeve compo-
nents.
[0055] The surgeon may use the femoral implant ref-
erence guide 100 to correlate a particular type and size
of stem component 18 (including the optional inclusion
of a sleeve component) with one of the depth marks 72,
74, 76, 78, 80, 82, 84, 86 of the canal reamer 60. In
particular, the surgeon may determine the type and size
of stem component 18 (along with whether or not an op-
tional sleeve component is to be used in conjunction with
it) through preoperative planning in which, amongst other
things, a CT scan or other type of preoperative image
may be obtained, or by the use of intraoperative adjust-
ments to the preoperative plan. In either case, once the
surgeon has determined the type and size of stem com-
ponent 18 (along with whether or not an optional sleeve
component is to be used in conjunction with it), the sur-
geon first turns the femoral implant reference guide 100
to the side 140, 142 correlating to the type of stem com-
ponent 18 to be used. In particular, the surgeon turns the
femoral implant reference guide 100 to the side 140 to
reference cemented stem components 18, or the other
side 142 to reference cementless or "press-fit" stem com-
ponents 18.
[0056] Once the femoral implant reference guide 100
has been turned to the desired side 140, 142, the surgeon
then locates the selected size of stem component 18
along one of the edge faces based on whether or not an
optional sleeve component is being used with the select-
ed stem component 18. For example, if the surgeon has
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selected a cemented stem component 18 for implantation
(and hence has turned the femoral implant reference
guide 100 to view its corresponding side 140), the size
marks 144 of the edge surface 108 correspond to the
various sizes of cemented stem components 18 them-
selves (i.e., without an additional sleeve component),
whereas the size marks 146 of the other edge surface
110 correspond to the various sizes of cemented stem
components 18 when used in conjunction with an option-
al sleeve component. It is also envisaged that, if the sur-
geon has selected a cementless stem component 18 for
implantation (and hence has turned the femoral implant
reference guide 100 to view its corresponding side 142),
the size marks 154 of the edge surface 112 correspond
to the various sizes of cementless stem components 18
themselves (i.e., without an additional sleeve compo-
nent), whereas the size marks 156 of the other edge sur-
face 114 correspond to the various sizes of cementless
stem components 18 when used in conjunction with an
optional sleeve component.
[0057] Once the surgeon has determined and identi-
fied the size mark 144, 146, 154, or 156 corresponding
to the type and size of stem component 18 to be implanted
in the patient’s femur (along with whether or not an op-
tional sleeve component is to be used in conjunction with
it), the surgeon then identifies the depth mark 122, 124,
126, 128, 130, 132, 134, 136 formed in the femoral im-
plant reference guide 100 that is closest in location to the
selected size mark 144, 146, 154, or 156. In other words,
the surgeon identifies the depth mark 122, 124, 126, 128,
130, 132, 134, 136 that is closest in location to the se-
lected size mark 144, 146, 154, or 156. In doing so, if the
selected size mark 144, 146, 154, or 156 is located be-
tween a pair of depth marks 122, 124, 126, 128, 130,
132, 134, 136, the surgeon may opt for the "deeper" depth
mark (even if the selected size mark is closer to the "shal-
lower" depth mark) to ensure proper seating of the stem
component 18 within the intramedullary canal.
[0058] Once the surgeon has identified the corre-
sponding depth mark 122, 124, 126, 128, 130, 132, 134,
136 formed in the femoral implant reference guide 100,
the surgeon may then correlate the identified depth mark
to the canal reamer 60. The surgeon may do so in a
couple different manners. Firstly, the surgeon may simply
identify the depth mark 72, 74, 76, 78, 80, 82, 84, 86 of
the canal reamer 60 that corresponds in location with the
identified depth mark 122, 124, 126, 128, 130, 132, 134,
136 formed in the femoral implant reference guide 100.
For example, if the surgeon identified the "fourth" depth
mark 128 formed in the femoral implant reference guide
100, the surgeon may then correlate such an identified
depth mark to the "fourth" depth mark 78 of the canal
reamer 60. If the depth mark 130 near the middle of the
guide body 102 is coloured (e.g., black) so as to distin-
guish it from the other depth marks 122, 124, 126, 128,
132, 134, 136, the surgeon may use the centre depth
mark 130 as a quick reference guide to quickly and easily
identify, for example, the depth mark 124 as being "three

depth marks below" the coloured middle depth mark 130,
or the depth mark 134 as being "two depth marks above"
the coloured middle depth mark 130. If the corresponding
depth mark 80 of the canal reamer 60 is also coloured,
the same method may be used to transfer the identified
depth mark from the femoral implant reference guide 100
to the canal reamer 60. Yet further, if each of the depth
mark 122, 124, 126, 128, 130, 132, 134, 136 formed in
the femoral implant reference guide 100 has a unique
colour that correlates with the corresponding depth mark
72, 74, 76, 78, 80, 82, 84, 86 of the canal reamer 60, the
surgeon may transfer the identified depth mark from the
femoral implant reference guide 100 to the canal reamer
60 by selecting the depth mark of the same colour on the
canal reamer 60 (e.g., if the surgeon identifies a green
depth mark on the femoral implant reference guide 100,
then the surgeon simply identifies the green depth mark
on the canal reamer 60).
[0059] It is also envisaged that the surgeon may actu-
ally position the canal reamer 60 on the femoral implant
reference guide 100 to transfer the selected depth mark.
In particular, as shown in FIG. 7, the surgeon may place
the sharp cutting tip 68 of the canal reamer 60 on the
upper support surface 118 of the round base 120 formed
in the distal end of the guide body 102. When so posi-
tioned, the depth marks 72, 74, 76, 78, 80, 82, 84, 86 of
the canal reamer 60 align with the depth marks 122, 124,
126, 128, 130, 132, 134, 136 of the femoral implant ref-
erence guide 100. As such, the surgeon may correlate
the identified the size mark 144, 146, 154, or 156 corre-
sponding to the type and size of stem component 18 to
be implanted in the patient’s femur (along with whether
or not an optional sleeve component is to be used in
conjunction with it) directly to the depth marks 72, 74, 76,
78, 80, 82, 84, 86 of the canal reamer 60.
[0060] Once the surgeon has determined the selected
depth mark 72, 74, 76, 78, 80, 82, 84, 86 of the canal
reamer 60 to be used, the surgeon then reams the in-
tramedullary canal of the patient’s femur. In particular,
the surgeon uses the canal reamer 60 to ream the portion
of the patient’s intramedullary canal into which the stem
component 18 is implanted. The canal reamer 60 pro-
duces a bore possessing the final geometry (i.e., the
shape) required to accept the selected stem component
18 of the knee prosthesis 10. Based on the desired di-
ameter of the stem component 18 identified during a pr-
eoperative templating process, the surgeon first selects
an appropriate starting size of the canal reamer 60 to be
used. In particular, as discussed above, the canal reamer
60 may be provided in 1 mm diameter increments ranging
from 8 mm to 24 mm.
[0061] Depending on the size of the intramedullary ca-
nal of the patient’s femur, the surgeon selects and at-
taches a canal reamer 60 having an appropriately-sized
starting diameter to the chuck of the rotary power tool.
The surgeon then inserts the cutting head 66 of the canal
reamer 60 into the intramedullary canal of the patient’s
femur and activates the power tool. The power tool ro-
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tates the canal reamer 60 thereby causing its cutting
flutes 70 to ream or otherwise cut the bone tissue of the
femur. The canal reamer 60 is advanced deeper into the
intramedullary canal of the patient’s femur until the de-
sired depth mark 72, 74, 76, 78, 80, 82, 84, 86 aligns with
a surgically-prepared planar surface of the distal femur.
[0062] The initial canal reamer 60 is then removed from
the power tool and the reamer 60 with the next larger
diameter is then attached to the power tool and the proc-
ess repeated. The surgeon progressively reams with in-
creasingly larger canal reamers 60 until the desired sur-
gical bore is obtained.
[0063] FIGS. 8 to 11 show a tibial implant reference
guide 200 which is essentially the same as the femoral
implant reference guide 100, only it is three-sided instead
of two-sided. As such, in addition to the planar faces 104,
106, its elongated guide body 102 includes an additional
planar face 204 and a pair of additional edge faces 208,
210 that extend outwardly from the planar face 204 at an
oblique angle. The additional planar face 204 of the tibial
implant reference guide 200 has the number of depth
marks 122, 124, 126, 128, 130, 132, 134, 136 formed
therein in a similar manner to the other faces 104, 106,
with the additional edge faces 208, 210 having a number
size marks 244, 246, respectively, corresponding to dif-
ferent lengths of cemented and cementless stem com-
ponents 18.
[0064] As can be seen in FIGS. 9 to 11, each side 140,
142, 240 of the tibial implant reference guide 200 corre-
sponds to a different type of component configuration
utilizing the stem component 18 of the knee prosthesis
10. For example, as can be seen in FIG. 10, one side
140 of the tibial implant reference guide 200 is used to
reference fixed-bearing tibial trays 14 with both cemented
and cementless stem components 18, whereas another
side 142 of the tibial implant reference guide 200 is used
to reference rotating-bearing tibial trays 14 with both ce-
mented and cementless stem components 18 (see FIG.
9). As shown in FIG. 11, the remaining side 240 of the
tibial implant reference guide 200 is used to reference
both fixed- and rotating-bearing tibial trays 14 with both
cemented and cementless stem components 18 and in
conjunction with an optional sleeve component.
[0065] In a similar manner to as described above in
regard to the femoral implant reference guide 100, the
surgeon may use the tibial implant reference guide 200
to correlate a particular type and size of stem component
18 (including the optional inclusion of a sleeve compo-
nent) with one of the depth marks 72, 74, 76, 78, 80, 82,
84, 86 of the canal reamer 60. In particular, the surgeon
may determine the type of tibial tray 14 (i.e., fixed-bearing
tray or rotating-bearing tray) and the type and size of
stem component 18 (along with whether or not an op-
tional sleeve component is to be used in conjunction with
it) through preoperative planning in which, amongst other
things, a CT scan or other type of preoperative image
may be obtained, or by the use of intraoperative adjust-
ments to the preoperative plan. In either case, once the

surgeon has determined the type of tibial tray 14 and the
type and size of stem component 18 (along with whether
or not an optional sleeve component is to be used in
conjunction with it), the surgeon turns the tibial implant
reference guide 200 to the side 140, 142, 240 correlating
to the type of tibial tray 14 and the type of stem component
18 to be used. In particular, the surgeon turns the tibial
implant reference guide 200 to the side 140 to reference
fixed-bearing tibial trays 14 with both cemented and ce-
mentless stem components 18, or the side 142 to refer-
ence rotating-bearing tibial trays 14 with both cemented
and cementless stem components 18, or the remaining
side 240 to reference both fixed- and rotating-bearing
tibial trays 14 with both cemented and cementless stem
components 18 and in conjunction with an optional
sleeve component.
[0066] Once the tibial implant reference guide 200 has
been turned to the desired side 140, 142, 240 the surgeon
then locates the size mark 144, 146, 154, 156, 244, or
246 correlating to the selected size of stem component
18 along one of the edge faces in a similar manner to as
described above in regard to the femoral implant refer-
ence guide 100. The surgeon then identifies the depth
mark 122, 124, 126, 128, 130, 132, 134, 136 formed in
the tibial implant reference guide 200 that is closest in
location to the selected size mark 144, 146, 154, 156,
244, or 246. In other words, the surgeon identifies the
depth mark 122, 124, 126, 128, 130, 132, 134, 136 that
is closest in location to the selected size mark 144, 146,
154, 156, 244, or 246. In doing so, if the selected size
mark 144, 146, 154, 156, 244, or 246 is located between
a pair of depth marks 122, 124, 126, 128, 130, 132, 134,
136, the surgeon may opt for the "deeper" depth mark
(even if the selected size mark is closer to the "shallower"
depth mark) to ensure proper seating of the stem com-
ponent 18 within the intramedullary canal.
[0067] Once the surgeon has identified the corre-
sponding depth mark 122, 124, 126, 128, 130, 132, 134,
136 formed in the tibial implant reference guide 200, the
surgeon may then correlate the identified depth mark to
the depth marks 72, 74, 76, 78, 80, 82, 84, 86 of the canal
reamer 60 of the canal reamer 60 similarly to as described
above in relation to the femoral implant reference guide
100.
[0068] Once the surgeon has determined the selected
depth mark 72, 74, 76, 78, 80, 82, 84, 86 of the canal
reamer 60 to be used, the surgeon then reams the in-
tramedullary canal of the patient’s tibia. In particular, the
surgeon uses the canal reamer 60 to ream the portion of
the patient’s intramedullary canal into which the stem
component 18 is implanted. The canal reamer 60 pro-
duces a bore possessing the final geometry (i.e., the
shape) required to accept the selected stem component
18 of the knee prosthesis 10. Based on the desired di-
ameter of the stem component 18 determined during a
preoperative templating process, the surgeon first se-
lects an appropriate starting size of the canal reamer 60
to be used. In particular, as discussed above, the canal
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reamer 60 may be provided in 1 mm diameter increments
ranging from 8 to 24 mm.
[0069] Depending on the size of the intramedullary ca-
nal of the patient’s tibia, the surgeon selects and attaches
a canal reamer 60 having an appropriately-sized starting
diameter to the chuck of the rotary power tool. The sur-
geon then inserts the cutting head 66 of the canal reamer
60 into the intramedullary canal of the patient’s tibia and
activates the power tool. The power tool rotates the canal
reamer 60 thereby causing its cutting flutes 70 to ream
or otherwise cut the bone tissue of the tibia. The canal
reamer 60 is advanced deeper into the intramedullary
canal of the patient’s tibia until the desired depth mark
72, 74, 76, 78, 80, 82, 84, 86 aligns with a surgically-
prepared planar surface of the proximal tibia.
[0070] The initial canal reamer 60 is then removed from
the power tool and the reamer 60 with the next larger
diameter is then attached to the power tool and the proc-
ess repeated. The surgeon progressively reams with in-
creasingly larger canal reamers 60 until the desired sur-
gical bore is obtained.

Claims

1. A surgical instrument for use during a surgical pro-
cedure to implant an orthopaedic knee prosthesis,
comprising a surgical reamer comprising an elongat-
ed shank having (i) a proximal end configured to fit
into the chuck of a rotary power tool, (ii) a cutting
head located at an opposite, distal end of the shank,
the cutting head comprising a cutting tip with a plu-
rality of helical cutting flutes extending away from
the cutting tip in a direction toward the proximal end
of the elongated shank, and (iii) a plurality of depth
marks formed in the helical cutting flutes of the cut-
ting head, in which each of the plurality of depth
marks is positioned at a location on the cutting head
corresponding to a predetermined depth of operation
of the surgical reamer.

2. The surgical instrument of claim 1, in which each of
the plurality of depth marks comprises an annular-
shaped groove formed in the helical cutting flutes.

3. The surgical instrument of claim 1, in which:

the plurality of depth marks includes a first depth
mark, a second depth mark, and a third depth
mark,
the first depth mark has a different colour than
the second and third depth marks,
the second depth mark is located between the
first depth mark and the proximal end of the elon-
gated shank, and
the third depth mark is located between the first
depth mark and the distal end of the elongated
shank.

4. The surgical instrument of claim 3, in which:

the plurality of depth marks further includes a
fourth depth mark and a fifth depth mark,
the fourth depth mark is located between the
second depth mark and the proximal end of the
elongated shank, and
the fifth depth mark is located between the third
depth mark and the distal end of the elongated
shank.

5. The surgical instrument of claim 1 or claim 2, in which
each of the plurality of depth marks has a different
colour than the other depth marks.

6. The surgical instrument of claim 1 or claim 2, in which
the annular-shaped groove formed in the helical cut-
ting flutes of each of the plurality of depth marks ex-
tends around the entire circumference of the elon-
gated shank.

7. A surgical instrument assembly for use during a sur-
gical procedure to implant an orthopaedic knee pros-
thesis, comprising:

a surgical reamer as in the surgical instrument
of any one of claims 1 to 6, and
an implant reference guide comprising an elon-
gated guide body having (i) a plurality of size
marks located on the guide body, in which each
the plurality of size marks is positioned at a lo-
cation on the guide body corresponding to a size
and type of a surgical component of the ortho-
paedic knee prosthesis, and (ii) a plurality of
depth marks formed in the guide body, in which
the plurality of depth marks formed in the guide
body of the implant reference guide correspond
in quantity and spacing to the plurality of depth
marks formed in the helical cutting flutes of the
cutting head of the surgical reamer.

8. The surgical instrument assembly of claim 7, in
which:

the plurality of depth marks of the implant refer-
ence guide includes a first depth mark, a second
depth mark, and a third depth mark,
the first depth mark of the implant reference
guide has a different colour than the second and
third depth marks of the implant reference guide,
the second depth mark of the implant reference
guide is located between the first depth mark of
the implant reference guide and a proximal end
of the guide body, and
the third depth mark of the implant reference
guide is located between the first depth mark of
the implant reference guide and an opposite,
distal end of the guide body.
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9. The surgical instrument assembly of claim 8, in which
the first depth mark of the surgical reamer is the same
colour as the first depth mark of the implant reference
guide.

10. The surgical instrument assembly of claim 7, in
which:

each of the plurality of depth marks of the sur-
gical reamer has a different colour than the other
depth marks of the surgical reamer, and
each of the plurality of depth marks of the implant
reference guide has a different colour than the
other depth marks of the implant reference
guide,
and in which optionally each of the plurality of
depth marks of the surgical reamer is the same
colour as one of the plurality of depth marks of
the implant reference guide.

11. A surgical instrument for use during a surgical pro-
cedure to implant an orthopaedic knee prosthesis,
comprising:

an implant reference guide comprising an elon-
gated guide body having (i) a plurality of size
marks located on the guide body, in which each
the plurality of size marks is positioned at a lo-
cation on the guide body corresponding to a size
and type of a surgical component of the ortho-
paedic knee prosthesis, (ii) a base formed in a
distal end of the guide body, the base having a
support surface that is arranged in a direction
orthogonal to the longitudinal axis of the guide
body and configured to support a cutting tip of
a canal reamer, and (iii) a plurality of depth
marks formed in the guide body.

12. The surgical instrument of claim 11, in which:

the plurality of depth marks are formed in a pla-
nar face of the guide body, and
the base formed in the distal end of the guide
body is round such that the support surface
thereof extends annularly away from a the pla-
nar surface of the guide body.

13. The surgical instrument of claim 11, in which the plu-
rality of depth marks formed in the guide body of the
implant reference guide correspond in quantity and
spacing to a plurality of depth marks formed in a cut-
ting head of a surgical reamer.

14. The surgical instrument of claim 11, in which:

the plurality of depth marks of the implant refer-
ence guide includes a first depth mark, a second
depth mark, and a third depth mark,

the first depth mark of the implant reference
guide has a different colour than the second and
third depth marks of the implant reference guide,
the second depth mark of the implant reference
guide is located between the first depth mark of
the implant reference guide and a proximal end
of the guide body, and
the third depth mark of the implant reference
guide is located between the first depth mark of
the implant reference guide and the base of the
guide body.

15. The surgical instrument of claim 14, in which:

the elongated guide body has a pair of opposed
sides formed therein,
a first number of the plurality of size marks is
located on a first side of the guide body, with a
second number of the plurality of size marks be-
ing located on a second side of the guide body,
the plurality of depth marks are formed in both
sides of the guide body.
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